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Embryonic and Fetal Mortality 
in the Porcine Species 
L. E. Evans, D.V.M. * 
The occurrence of embryonic and fetal 
mortality in the porcine species has con-
tinued to challenge those pursuing its epi-
demiology. While sporadic and endemic 
field cases are continually studied, a 
pantoscopic approach to this problem is 
difficuh to achieve. This failure is due 
partly to the fact that multiple etiological 
agents are involved as well as the fact that 
less than 50% of the abortions and still-
birth cases are properly identified with a 
recognized etiological agent. 
Basically one of four phenomena fol-
lows the death of an embryo or fetus. If 
death occures early, resorption of the .em-
bryo usually follows. Abortion may occur 
anytime after early pregnancy with the ex-
pulsion of a live or a dead fetus. If death 
occurs between 35 and 90 days, mummi-
fication is a common sequela. Fetal death 
after about 90 days post-conception usu-
ally terminates as a stillbirth. 
Probably ,the least perceptible form of 
embryonic or fetal death is that which re-
sults in resorption of the embryo. The 
period from 1 to 30 days post-conception 
is generally when the greatest fetal mortal-
ity occurs. Roberts (1962) mentions that 
20 to 80 'per cent of the ova shed may die 
during this period. Abnormalities of the 
ova or the spermatozoa may result in 
death of the zygote after fertilization. Ab-
normal development of the blastocyst may 
~ead to death at this stage of pregnancy. 
Genetic lethals may be a cause of death at 
this time also. The chemical and patho-
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logical changes that accompany uterine in-
fections may be uncomplimentary to em-
bryonic life. Hyperthermia often results in 
a high embryonic mortality. Therefore, 
any disease condition that produces ex-
treme pyrexia may contribute to em-
bryonic death and resorption. Embryonic 
resorption may go unrecognized or mani-
fest itself by repeat breeding problems and 
extended anestrus. 
Abortions in the porcine species are 
more discernible than embryonic re-
sorption or mummification since the fetal 
membranes as well as the fetuses are ex-
pelled. Frequently estrus is observed in 
three to five days after an abortion. The 
pathogenesis of abortions is ambiguous 
and in many cases is not known. Compet-
ent diagnosis in the laboratory is often 
complicated by inadequate or contami-
nated specimens. 
Acute infections resulting in abortions 
or stillbirths of nearly normal fetuses are 
usually bacterial in origin. These fetuses 
frequently exhibit petechial hemorrhages 
throughout the body. The following bacter-
ial agents are commonly listed as causes 
of abortion or stillbirth in swine: 
Streptococci 
Staphylococcus 
Escherichia coli 
Leptospira 
Brucella 
The significance of low grade infections 
o f Streptococci, Staphylococcus and 
Escherichia coli is not well established 
since these bacteria have been isolated 
from both normal and abnormal animals. 
Iowa State University Veterinarian 
Fennestad (1955) reported an isolated 
case of abortion at 87 days pregnancy 
caused by Staphylococcus aureus. Fenne-
stad later identified Staphylococcus aureus 
as a cause of returning to heat, abortions, 
and metritis in sows. This problem was 
traced to coital infections originating from 
a boar with a bladder abscess. 
Thorne and Wilson (1961) confirmed re-
ports of Staphylococcus causing abortion 
in swine. Saunder (1958) has isolated 
hemolytic Escherichia coli as well as beta 
and alpha streptococci from cases of swine 
abortions as a cause of returning to heat, 
isms as the cause of swine abortions is low 
and probably account for sporadic cases 
of abortion more frequently than herd 
problems. 
Brucellosis in the pregnant sow may 
cause abortion anytime in the gestation 
period. Sows with a higher degree of resist-
ance may carry the pigs to term but there 
is a weakness and a high mortality rate 
among the newborn. Normally a sow will 
recover sufficiently to produce subsequent 
litters. Uterine infections usua:lly do not 
persist, but in a few animals a uterine dis-
charge continues and serves as a possible 
source of herd infection. A positive diag-
nosis is based upon isolation of the Bru-
cella organisms from the aborted fetus or 
uterine discharge. Frequently a diagnosis 
of brucellosis is dependent upon demon-
strating a significant increase in serum 
antibodies to Brucella organisms. The re-
sults of an individual serum test is much 
less reliable than a herd test. 
Leptospirosis has been characterized as 
causing abortion and stillbirth in the preg-
nant sow. Infection caused by Leptospira 
pomona are associated with abortion with-
in ,the last month of pregnancy or weak 
pigs at birth. Diagnosis is usually based 
upon isolation of the organism or a 
demonstrable rise in serum antibody titers 
apprOximately two weeks after the acute 
infection. Michna (1962) reported that 
Leptospira canicola can cause abortion in 
sows pregnant five weeks or less or the 
birth of weak pigs if infected at mid-preg-
nancy or later. 
Erysipelothrix insidiosa, Corynebacteria 
spp., Salmonella spp., and Pasteurella 
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have been isolated from aborting sows. 
These abortions are probably due to septi-
cemia. 
Toxic agents often mentioned as a 
cause of abortion are dicoumarin, estro-
gens and nitrates. Estrogens are some-
times accidentally added to the feed or 
produced by certain molds growing in the 
feed. The effects of high nitrate diets in 
pregnant sows have not been well determ-
ined. 
Viral agents may induce abortion in 
swine but more commonly they manifest 
fetal death in the form of mummified 
fetuses and stillbirths. As mentioned earl-
ier mummification may follow the death 
of 35 to 90 day fetuses. After fetal death 
there is a condensation of tissue aldehydes 
to form phenolic agents which preserve 
the fetus and the fetal membranes. The 
culturing of mummified fetuses have in 
general yielded few bacterial or viral 
agents. 
In swine several viruses are known to 
cause fetal death, delayed growth or fetal 
abnormalities. Attenuated hog cholera, 
vesicular exanthema, pseudorabies, and 
certain enteroviruses (including T.G.E.) 
are known to cause these changes. Swine 
influenza appears to be able to cause simi-
lar ,results in the pregnant sow. 
As early as 1950 Young recognized a 
connection between influenza virus and 
pregnancy abnormalities in swine. Young 
reported that a human (Weiss) influenza 
virus was a factor in the abortions of 21 
of 29 gilts. Young et al. (1955)' demon-
strated that attenuated hog cholera vac-
cines could produce fetal death with re-
sorption or mummification. The vaccine 
may also cause fetal abnormalities if given 
between the fifteenth and twenty-fifth day. 
The most common abnormality was edema 
of the fetus. Inoculation before 10 days 
gestation resulted in embryonic resorption. 
Inoculation with attenuated hog cholera 
virus after 15 days gestation resulted in 
38 % of the fetuses to show abnormal de-
velopment and 43% to be in various 
stages of mummification. 
Most recently Dunne et al. (1956) iso-
lated enteroviruses which were called 
SMEDI. These belong to the picorna group 
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of viruses. The inoculation of susceptible 
gilts approximately 5 days pregnant with 
SMEDI viruses resulted in embryonic and 
fetal death. The result of this embryonic 
or fetal death was complete or partial re-
sorption. When embryonic death occurred 
remnants of the placental membranes 
could be recognized. Mummification and 
many times delayed parturition followed 
viral inoculation after the first trimester. 
The embryonic or fetal death was simul-
taneous or a progressive infection passing 
from fetus to fetus. Late infections usu-
ally resulted in stillbirths and weak pigs. 
Virus isolation was best accomplished in 
the live or recently dead fetus. Perivascu-
lar cuffing, edema, and endothelial de-
generation was the pathology noted in the 
live or recently dead fetus. 
Abnormalities in nidation or pregnancy 
accidents such as torsion of the umbHical 
cord cause sporadic cases of mummifi-
cation or stillbirths. 
The causes of stillbirth in the porcine 
species would include many of the viral 
agents mentioned prevously. Dystocias 
and farrowing accidents likewise account 
for sporadic cases. Many of the nutritional 
deficiencies known to interfere with repro-
duction, cause stillborn or weak pigs. Vita-
min A, calcium, iodine and animal protein 
deficiencies are most commonly referred 
to in this respect. 
Many of the above mentioned diseases 
and conditions need further investigation. 
Other agents that have been or are cur-
rently being studied are aspergillosis, toxo-
plasmosis and mycoplasmosis. All these 
have been described as causing repro-
ductive problems in domestic species. 
Mycoplasma has been isolated from geni-
tal infections in the bovine species and in 
the human. At present Mycoplasma has 
not been described as an agent in em-
bryonic or fetal death in swine. 
Embryonic and fetal mortality in swine 
has a multiplicity of etiological agents. In 
a given herd one or several agents may be 
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responsible for reproduction failures. Due 
to this complexity, careful consideration 
must be given to preventive medicine pro-
grams. 
Vaccination and testing programs are 
an important part of preventive medicine. 
Isolation and acclimation of new breeding 
stock should 'be encouraged. Careful scru-
tiny of management and nutrition are also 
important. 
Since many reproductive failures are 
approached in retrospect, an accurate 
diagnosis is not always possible. A knowl-
edge of possible causes may aid in the pre-
vention of further trouble. 
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